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L5: Entry 32 of 34 File: TDBD Aug 1, 1987 

TDB-ACC-NO: NN87 081392 

DISCLOSURE TITLE: Thermally Induced Surface Relief Holograms 
PUBLICATION- DATA: 

IBM Technical Disclosure Bulletin, August 1987, US 

VOLUME NUMBER: 30 
v ISSUE NUMBER: 3 

PAGE NUMBER: 1392 - 1393 

PUBLICATION-DATE: August 1, 1987 (19870801) 
CROSS REFERENCE: 0018-8 68 9-30-3-1392 
DISCLOSURE TEXT: 

- Holograms on photoresist, are recorded as surface relief modulations (SRH) , as 
opposed to phase holograms which are refractive index modulations. Fabrication of 
SRH requires a layer 10 of resist, which is then exposed to the sinusoidal intensity 
distribution resulting from the interference of two mutually coherent laser beams 
12, as depicted in the figure. Wet development transforms exposure variations into 
surface modulations in the resist, which in turn cause periodic phase changes giving 
rise to a diffraction pattern. Parameters that control diffraction efficiency, that 
is, the- amount of incident illumination that is diffracted into the first order, are 
the wavelength-to-grating period ratio (go/d) , and the ratio of modulation depth to 
period (h/d) . The first parameter, go/d, is determined by the recording wavelength 
and the angle 2r formed between the two recording wavefronts. The second parameter, 
h/d, is controlled by exposure and processing variables. Standard resists require 
wet development processing following exposure. In general, wet processing requires 
tight controls. Since the process window is narrow, in-situ monitoring of 

development processes is required, as well as monitoring of the development 

concentration, temperature and pH, as these parameters tend to modify the response 
of the resist. A technique is described that eliminates "wet" processing, provides a 
wider process window, and allows good control over modulation depths. Probimide 300 
series (348 and 337), a product of Ciba-Geigy, is a photosensitive polyimide that is 
normally developed with a wet de veloper. However, upon exposure, this photosensitive 
polyimide can be developed by thermal heating, to generate a surface relief grating 
or modulation which is thermally stable. The polymer is a negative system in that 
exposed portions are elevated relative to unexposed portions, following a thermal 
baking. The height, or the depth (h) , or delta thickness, is a function of the 
original thickness and exposure dose, thicker films requiring less exposure than 
thin films to obtain equal values of W or (h) . The surface relief hologram shows no 
deformation up to the glass transition temperature of approximately 350oC. The 
process is extremely simple and reproducible: l.Spin Probimide 2. Pre-bake @ 85oC 
for 1 hour 3. Expose 4. Post bake @ 225oC for 1 hour. For smaller periods (d less 
than 0.9 microns) requiring shorter wavelengths and laser illumination, this polymer 
is sensitive to Mid-UV. Thus, a He-Cd light source (go =0.32 micron) is a 
reasonable choice for fabrication of SRH and/or large area zone plates. 

SECURITY: Use, copying and distribution of this data is subject to the restictions in the Agreement For 
IBM TDB Database and Related Computer Databases. Unpublished - all rights reserved under the Copyright 
Laws of the United States. Contains confidential commercial information of IBM exempt from FOIA 
disclosure per 5 U.S.C. 552(b)(4) and protected under the Trade Secrets Act, 18 U.S.C. 1905. 
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File: JPAB 



Feb 13, 1996 



PUB-NO: JP4 08039572A 

DOCUMENT- IDENTIFIER : JP 08039572 A 

TITLE: MANUFACTURE OF MOLD FOR MOLDING SYNTHETIC RESIN 

PUBN-DATE : February 13, 1996 

INVENTOR-INFORMATION: 

NAME COUNTRY 
KATAOKA, HIROSHI 
UMEI, ISAO 

ASSIGNEE- IN FORMAT ION : 

NAME COUNTRY 
AS AH I CHEM IND CO LTD 

APPL-NO: JP06178062 
APPL-DATE: July 29, 1994 



INT-CL (IPC) : B29 C 33/38 
ABSTRACT: 

PURPOSE: To fit the molding wall surface forming the mold cavity of a metal main 
mold for several ten thousands of times of injection by eliminating the direct wear 
by injected a resin by a method wherein the molding wall surface is covered with a 
heat insulating layer, which is made of a heat resisting polymer and has a 
predetermined thickness, and then grain-like fine uneven surface is formed on the 
surface of the heat insulating layer with a photosensitive resin. 

CONSTITUTION: The molding wall surface consisting of the mold cavity of a mold 1 
made of steel material is covered with heat insulating layer 2 made of heat 
resistant resin. The thickness of the heat insulating layer 2 is set to be 0.05-lmm. 
On the surface of the heat insulating layer 2, a photosensitive polyimide 3 is 
applied. By exposing ultraviolet rays under the condition that a grain-like masking 
film 4 is put on the surface of the photosensitive polyimide and dissolving the 
un-exposed porting with solvent, a heat insulating layer covered mold having the 
grain-like surface is formed. Thus, the injected synthetic resin does not flow on 
the heat insulating layer 2 in such a manner that the resin drags the layer, 
resulting in preventing from directly wearing the molding wall surface and fitting 
it for several ten thousands of times of injection. 

COPYRIGHT: (C) 1996, JPO 
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DERWENT -ACC-NO : 1996-155979 
DERWENT-WEEK: 199616 

COPYRIGHT 2002 DERWENT INFORMATION LTD 



TITLE: Mould prodn for moulding synthetic resin - by coating mould wall surface with 
heat insulation layer of. heat resistant polymer, etc 

PATENT-ASSIGNEE: 

ASSIGNEE CODE 
AS AH I KASEI KOGYO KK ASAH 



PRIORITY-DATA: 1 994 JP-0 17 8 062 (July 29, 1994) 
PATENT- FAMILY : 

PUB-NO ' PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 08039572 A February 13, 1996 008 B29C033/38 

A P P L I CAT I ON - DATA : 

PUB-NO APPL-DATE APPL-NO DESCRIPTOR 

JP08039572A July 29, 1994 1994 JP-0178062 



INT-CL (IPC) : B29 C 33/38; B29 K 77:00 



ABSTRACTED- PUB-NO : JP08039572A 
BASIC-ABSTRACT: 

In the prodn., the mould wall surface for forming the mould cavity of a main mould 
made of metal is coated with a heat insulation layer with a thickness of 0.05-1 mm 
made of a heat resistant polymer. On the surface of the heat insulation layer, 
embossing fine concaves and convexes are formed using a photosensitive resin. 

Pref. the photosensitive resin is a photosensitive polyimide. 

USE - The mould is useful for injection, blow moulding. 

ADVANTAGE - Moulding prods, having weld lines not distinctly appreciated can be 
obtd. Conventional after-coating can be obviated. 

CHOSEN-DRAWING: Dwg. 1/5 

TITLE-TERMS: MOULD PRODUCE MOULD SYNTHETIC RESIN COATING MOULD WALL SURFACE HEAT 
INSULATE LAYER HEAT RESISTANCE POLYMER 

DERWENT-CLASS: A32 

CPI-CODES: A11-B05; A11-B10; A11-B12; A11-B12B; A11-C04C; 
ENHANCED- POLYMER- INDEXING : 

Polymer Index [1.1] 018 ; P1081*R F72 D01 ; P1092 P1081 P0635 F70 F72 D01 D60 F35 ; 
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